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Abstract 
 In this paper, we introduce concept of bipolar neutrosophic soft expert set and its some 
operations. Also, we propose score, certainty and accuracy functions to compare the bipolar 
neutrosophic soft expert sets. We give examples for these concepts. 
Keywords: soft expert set, neutrosophic soft set, neutrosophic soft expert set, bipolar 
neutrosophic soft expert set. 
1. Introduction  
In some real life problems in expert system, belief system, information fusion and so 
on, we must consider the truth-membership as well as the falsity- membership for proper 
description of an object in uncertain, ambiguous environment. Intuitionistic fuzzy sets 
introduced by Atanassov [1]. After Atanassov’s work, Smarandache [17] introduced the 
concept of neutrosophic set which is a mathematical tool for handling problems involving 
imprecise, indeterminacy and inconsistent data. These sets models have been studied by many 
authors; on application [4-7,10-12,15,16], and so on. 
Bosc and Pivert [2] said that “Bipolarity refers to the propensity of the human mind to 
reason and make decisions on the basis of positive and negative effects. Positive information 
states what is possible, satisfactory, permitted, desired, or considered as being acceptable. On 
the other hand, negative statements express what is impossible, rejected, or forbidden. 
Negative preferences correspond to constraints, since they specify which values or objects 
have to be rejected (i.e., those that do not satisfy the constraints), while positive preferences 
correspond to wishes, as they specify which objects are more desirable than others (i.e., 
satisfy user wishes) without rejecting those that do not meet the wishes.”  Therefore, Lee [8,9] 
introduced the concept of bipolar fuzzy sets which is an generalization of the fuzzy sets. 
Recently, bipolar fuzzy models have been studied by many authors on algebraic structures 
such as; Majumder [13] proposed bipolar valued fuzzy subsemigroup, bipolar valued fuzzy 
bi-ideal, bipolar valued fuzzy (1, 2) - ideal and bipolar valued fuzzy ideal. Manemaran and 
Chellappa [14] gave some applications of bipolar fuzzy sets in groups are called the bipolar 
fuzzy groups, fuzzy d-ideals of groups under (T-S) norm. Chen et al. [3] studied of 𝑚-polar 
fuzzy set and illustrates how many concepts have been defined based on bipolar fuzzy sets. 
Alkhazaleh et al. [21] where the mapping in which the approximate function are 
defined from fuzzy parameters set, and gave an application of this concept in decision 
making. Alkhazaleh and Salleh [22] introduced the concept soft expert sets where user can 
know the opinion of all expert sets. Sahin et al. [23] firstly proposed neutrosophic soft expert 
sets with operations. 
In this paper, we introduced the concept of bipolar neutrosophic soft expert sets which 
is an extension of the fuzzy soft expert sets, bipolar fuzzy sets, intuitionistic fuzzy sets and 
neutrosophic sets.  Also, we give some operations and operators on the bipolar neutrosophic 
soft expert sets. In section1, from intuitionistic fuzzy sets to bipolar neutrosophic sets are 
mentions. In section2, preliminaries are given. In section3, the concept of bipolar 
neutrosophic soft expert set and its basic operations, namely complement, union and 
intersection. In Section 4 give conclusions. 
2. Preliminaries 
In this section we recall some related definitions. 
2.1. Definition: [17] Let U be a space of points (objects), with a generic element in U denoted 
by u. A neutrosophic sets (N-sets) A in U is characterized by a truth-membership function  𝑇𝐴, 
a indeterminacy-membership function   𝐼𝐴 and a falsity-membership function   𝐹𝐴.  𝑇𝐴 (u); 𝐼𝐴 
(u) and   𝐹𝐴 (u) are real standard or nonstandard subsets of [0, 1]. It can be written as  
A = {< u, ( 𝑇𝐴 (u),   𝐼𝐴 (u),   𝐹𝐴 (u)) >: u ∈ U,  𝑇𝐴 (u),   𝐼𝐴 (u),   𝐹𝐴 (u) ∈ [0, 1]}.There is no 
restriction on the sum of  𝑇𝐴 (u);   𝐼𝐴 (u) and   𝐹𝐴 (u), so 
                                0 ≤ sup 𝑇𝐴 (u) + sup  𝐼𝐴 (u) + sup  𝐹𝐴 (u) ≤ 3. 
 
2.2. Definition: [20] A neutrosophic set A is contained in another neutrosophic set B i.e. 
𝐴𝐵 if ∀𝑥 ∈ 𝑋  , 𝑇𝐴(𝑥) ≤ 𝑇𝐵(𝑥),   𝐼𝐴(𝑥) ≤ 𝐼𝐵(𝑥),   𝐹𝐴(𝑥) ≥ 𝐹𝐵(𝑥) . 
 
Let U be a universe, E a set of parameters, and X a soft experts (agents). Let O be a set 
of opinion, 𝑍 = 𝐸𝑋𝑂 and 𝐴𝑍. 
2.3. Definition: [23] A pair (𝐹, 𝐴) is called a neutrosophic soft expert set over U, where F is 
mapping given by 
𝐹: 𝐴 → 𝑃(𝑈) 
Where 𝑃(𝑈) denotes the power neutrosophic set of U. 
Set- theoretic operations, for two neutrosophic soft expert sets, 
 ANSE= {<x, T𝐹(𝑒)
 (x), I𝐹(𝑒)
 (x) , F𝐹(𝑒)
 (x)> | ∀𝑒 ∈ 𝐴, 𝑥 ∈ 𝑈 } and  BNSE= {<x, T𝐺(𝑒)
 (x), 
I𝐺(𝑒)
 (x) , F𝐺(𝑒)
 (x)> | ∀𝑒 ∈ 𝐴, 𝑥 ∈ 𝑈 } are given as; 
1. The subset; ANSE ⊆  BNSE if and only if 
 𝑇𝐹(𝑒)(𝑥)𝑇𝐺(𝑒)(𝑥),   𝐼𝐹(𝑒)(𝑥)𝐼𝐺(𝑒)(𝑥),   𝐹𝐹(𝑒)(𝑥)𝐹𝐺(𝑒)(𝑥) ∀𝑒 ∈ 𝐴, 𝑥 ∈ 𝑈. 
2.  ANSE =  BNSE  if and only if ,  
 𝑇𝐹(𝑒)(𝑥) = 𝑇𝐺(𝑒)(𝑥),   𝐼𝐹(𝑒)(𝑥) = 𝐼𝐺(𝑒)(𝑥),   𝐹𝐹(𝑒)(𝑥) = 𝐹𝐺(𝑒)(𝑥)   ∀𝑒 ∈ 𝐴, 𝑥 ∈ 𝑈. 
3. The complement of ANSE is denoted by ANS
c  and is defined by 
ANSE
c = {<x,  𝑇𝐹𝑐(𝑥) = 𝐹𝐹(𝑥),   𝐼𝐹𝑐(𝑥) = 𝐼𝐹(𝑥),   𝐹𝐹𝑐(𝑥) = 𝑇𝐹(𝑥)| x ∈ X } 
4. The intersection  
 ANSE ∩ BNSE = {<x, min{T𝐹(𝑒)
 (x), T𝐺(𝑒)
 (x)},max{I𝐹(𝑒)
 (x), I𝐺(𝑒)
 (x)}, 
max{F𝐹(𝑒)
 (x), F𝐺(𝑒)
 (x)}>:x ∈ X } 
5. The union  
 ANSE ∪ BNSE= {<x, max{T𝐹(𝑒)
 (x), T𝐺(𝑒)
 (x)},min{I𝐹(𝑒)
 (x), I𝐺(𝑒)
 (x)}, 
min{F𝐹(𝑒)
 (x), F𝐺(𝑒)
 (x)}>:x ∈ X } 
2.4. Definition: [27]   A bipolar neutrosophic set A  in X  is defined as an object of the form 
    , ( ), ( ), ( ), , , ( ) :A x T x I x F x T x I x F x x X       , 
where  , , : 1,0T I F X     and  , , : 1,0T I F X     . 
2.5. Definition: [27]   Let ?̃?1 = ⟨  𝑇1
+, 𝐼1
+, 𝐹1
+, 𝑇1
−, 𝐼1
−, 𝐹1
− ⟩and ?̃?2 =  ⟨  𝑇2
+,𝐼2
+, 𝐹2
+, 𝑇2
−, 𝐼2
−, 𝐹2
− ⟩  
be two bipolar neutrosophic  number . Then the operations for NNs are defined as below; 
 
i. 𝜆?̃?1 = ⟨  1 − (1 − 𝑇1
+)𝜆, (𝐼1
+)𝜆, (𝐹1
+)λ, −(−𝑇1
−)𝜆, −(−𝐼1
−)𝜆, −(1 − (1 − (−𝐹1
−))𝜆)⟩ 
ii. ?̃?1
𝜆 =
⟨  (𝑇1
+)𝜆, 1 − (1 − 𝐼1
+)𝜆, 1 − (1 − 𝐹1
+)𝜆, −(1 − (1 − (−𝑇1
−))𝜆), −(−𝐼1
−) 𝜆, −(−𝐹1
−)𝜆⟩ 
iii. ?̃?1 + ?̃?2 =
⟨ 𝑇1
++𝑇2
+−𝑇1
+𝑇2
+, 𝐼1
+𝐼2
+, 𝐹1
+𝐹2
+, −𝑇1
−𝑇2
−, −(−𝐼1
−−𝐼2
−−𝐼1
−𝐼2
−), −(−𝐹1
−−𝐹2
−−𝐹1
−𝐹2
−) ⟩ 
iv. ?̃?1. ?̃?2 =
⟨ 𝑇1
+𝑇2
+, 𝐼1
++𝐼2
+ − 𝐼1
+𝐼2
+, 𝐹1
++𝐹2
+ − 𝐹1
+𝐹2
+, −(−T1
− − 𝑇2
− − 𝑇2
−𝑇2
−), −𝐼1
−𝐼2
−, −𝐹1
−𝐹2
− ⟩ 
 
where 0  .
 
2.6. Definition: [27] Let ?̃?1 = ⟨  𝑇1
+, 𝐼1
+, 𝐹1
+, 𝑇1
−, 𝐼1
−, 𝐹1
− ⟩ be a bipolar neutrosophic number. 
Then, the score function s(?̃?1), accuracy function a(?̃?1) and certainty function c(?̃?1) of an 
NBN are defined as follows:  
i. ?̃?(?̃?1)= (𝑇1
+ + 1 − 𝐼1
+ + 1 − 𝐹1
+ + 1 + 𝑇1
− − 𝐼1
− − 𝐹1
−)/6 
ii. ?̃?(?̃?1) = 𝑇1
+ − 𝐹1
+ + 𝑇1
− − 𝐹1
− 
iii. ?̃?(?̃?1) = 𝑇1
+ − 𝐹1
− 
 
 
2.7. Definition: [27] ?̃?1 = ⟨  𝑇1
+, 𝐼1
+, 𝐹1
+, 𝑇1
−, 𝐼1
−, 𝐹1
− ⟩ and ?̃?2 =  ⟨  𝑇2
+,𝐼2
+, 𝐹2
+, 𝑇2
−, 𝐼2
−, 𝐹2
− ⟩  be 
two bipolar neutrosophic  number. The comparison method can be defined as follows:  
 
i. if ?̃?(?̃?1) > ?̃?(?̃?2), then ?̃?1 is greater than ?̃?2, that is, ?̃?1 is superior to ?̃?2, denoted by 
𝑎1>?̃?2 
ii. ?̃?(?̃?1) = ?̃?(?̃?2) and ?̃?(?̃?1)  > ?̃?(?̃?2), then ?̃?1 is greater than ?̃?2, that is, ?̃?1 is superior 
to ?̃?2, denoted by ?̃?1 < ?̃?2; 
iii. if ?̃?(?̃?1) = ?̃?(?̃?2), ?̃?(?̃?1) = ?̃?(?̃?1) and ?̃?(?̃?1) > ?̃?(?̃?2), then ?̃?1 is greater than ?̃?2, that 
is, ?̃?1 is superior to ?̃?2, denoted by ?̃?1>?̃?2;  
iv. if ?̃?(?̃?1) = ?̃?(?̃?2), ?̃?(?̃?1) = ?̃?(?̃?2)) and ?̃?(?̃?1) = ?̃?(?̃?2), then ?̃?1 is equal to ?̃?2, that is, 
?̃?1 is indifferent to ?̃?2, denoted by ?̃?1=?̃?2. 
 
3. Bipolar Neutrosophic Soft Expert Set 
 In this section, using the concept of bipolar neutrosophic set now we introduce the 
concept of bipolar neutrosophic soft expert set and we also give basic properties of this 
concept. 
Let U be a universe, E a set of parameters, X a set of experts (agents), and 𝑂 =
{1 = 𝑎𝑔𝑟𝑒𝑒 , 0 = 𝑑𝑖𝑠𝑎𝑔𝑟𝑒𝑒} a set of opinions. Let 𝑍 = 𝐸𝑋𝑂 and ?̅?𝑍. 
3.1. Definition: A pair (𝐻, ?̅?) is called a bipolar neutrosophic soft expert set over U, where H 
is mapping given by 
𝐻: ?̅? → 𝑃(𝑈) 
where 𝑃(𝑈) denotes the power bipolar neutrosophic set of U and 
                , ( ), ( ), ( ), , ( ), ( ) :, ,H e H e H e H e H e H eu T u I u F u T u I u F uH A A ue U         , 
where        , , : 1,0H e H e H eT I F U
     and        , , : 1,0H e H e H eT I F U
     . 
For definition we consider an example. 
3.2. Example: Suppose the following 𝑈 is the set of notebook under consideration 𝐸 is the set 
of parameters. Each parameter is a neutrosophic word or sentence involving neutrosophic 
words. 
𝐸 = {cheap ; expensive } = {𝑒1, 𝑒2} 
𝑋 = {𝑝, 𝑞, 𝑟} be a set of experts. Suppose that 
𝐻(𝑒1, 𝑝, 1) = {< 𝑢1, 0.3,0.5,0.7, −0.2, −0.3, −0.4 >, < 𝑢3, 0.5,0.6,0.3, −0.3, −0.4, −0.1 >} 
𝐻(𝑒1, 𝑞, 1) = {< 𝑢2, 0.8,0.2,0.3, −0.1, −0.3, −0.5 >, < 𝑢3, 0.9,0.5,0.7, −0.4, −0.1, −0.2 >} 
𝐻(𝑒1, 𝑟, 1) = {< 𝑢1, 0.4,0.7,0.6, −0.6, −0.2, −0.4 >} 
𝐻(𝑒2, 𝑝, 1) = {< 𝑢1, 0.4,0.2,0.3, −0.2, −0.3, −0.1 >, < 𝑢2, 0.7,0.1,0.3, −0.3, −0.2, −0.5 >} 
𝐻(𝑒2, 𝑞, 1) = {< 𝑢3, 0.3,0.4,0.2, −0.5, −0.1, −0.4 >} 
𝐻(𝑒2, 𝑟, 1) = {< 𝑢2, 0.3,0.4,0.9, −0.4, −0.3, −0.1 >} 
𝐻(𝑒1, 𝑝, 0) = {< 𝑢2, 0.5,0.2,0.3, −0.5, −0.2, −0.3 >} 
𝐻(𝑒1, 𝑞, 0) = {< 𝑢1, 0.6,0.3,0.5, −0.4, −0.2, −0.6 >} 
𝐻(𝑒1, 𝑟, 0) = {< 𝑢2, 0.7,0.6,0.4, −0.3, −0.4, −0.5 >, < 𝑢3, 0.9,0.5,0.7, −0.2, −0.3, −0.5 >} 
𝐻(𝑒2, 𝑝, 0) = {< 𝑢3, 0.7,0.9,0.6, −0.2, −0.3, −0.4 >} 
𝐻(𝑒2, 𝑞, 0) = {< 𝑢1, 0.7,0.3,0.6, −0.3, −0.2, −0.4 >, < 𝑢2, 0.6,0.2,0.5, −0.3, −0.1, −0.4 >} 
𝐻(𝑒2, 𝑟, 0) = {< 𝑢1, 0.6,0.2,0.5, −0.5, −0.3, −0.2 >, < 𝑢3, 0.7,0.2,0.8, −0.6, −0.2, −0.1 >} 
The bipolar neutrosophic soft expert set (𝐻, ?̅?) is a parameterized family {𝐻(𝑒𝑖), 𝑖 =
1,2,3, … } of all neutrosophic sets of 𝑈 and describes a collection of approximation of an 
object. 
3.3. Definition: Let  (𝐻, ?̅?) and (𝐺, ?̅?) be two bipolar neutrosophic soft expert sets over the 
common universe U. (𝐻, ?̅?) is said to be bipolar neutrosophic soft expert subset of (𝐺, ?̅?), if 
(𝐻, ?̅?) (𝐺, ?̅?) if and only if   
    ( ) ( )H e G eT u T u
     ( ) ( )H e G eI u I u
  ,    ( ) ( )H e G eF u F u
  , 
and 
   ( ) ( )H e G eT u T u
  ,    ( ) ( )H e G eI u I u
  ,    ( ) ( )H e G eF u F u
   
 ∀𝑒 ∈ 𝐴, 𝑢 ∈ 𝑈.   
(𝐻, ?̅?)  is said to be bipolar neutrosophic soft expert superset of (𝐺, ?̅?)  if (𝐺, ?̅?) is a 
neutrosophic soft expert subset of (𝐻, ?̅?) . We denote by (𝐻, ?̅?) (𝐺, ?̅?).  
3.4 Example: Suppose that a company produced new types of its products and wishes to take 
the opinion of some experts about price of these products. Let 𝑈 = {𝑢1, 𝑢2, 𝑢3} be a set of 
product, 𝐸 = {𝑒1, 𝑒2} a set of decision parameters where 𝑒𝑖(𝑖 = 1,2) denotes the decision 
“cheap “, “expensive” respectively and let 𝑋 = {𝑝, 𝑞, 𝑟} be a set of experts. Suppose  (𝐻, ?̅?) 
and (𝐺, ?̅?) be defined as follows: 
(𝐻, ?̅?) = 
{[(𝑒1, 𝑝, 1), < 𝑢1, 0.3,0.5,0.6, −0.2, −0.3, −0.4 >, < 𝑢2, 0.5,0.2,0.3, −0.4, −0.2, −0.5 >],  
[(𝑒2, 𝑝, 0), < 𝑢2, 0.2,0.4,0.7, −0.5, −0.4, −0.3 >],                          
[(𝑒1, 𝑞, 1), < 𝑢1, 0.6,0.3,0.5, −0.6, −0.2, −0.5 >, < 𝑢2, 0.6,0.2,0.3, −0.5, −0.4, −0.3 >], 
[(𝑒1, 𝑟, 0), < 𝑢1, 0.2,0.7,0.3, −0.4, −0.3, −0.5 >],                          
[(𝑒2, 𝑟, 1), < 𝑢2, 0.3,0.4,0.9, −0.3, −0.2, −0.4 >, < 𝑢3, 0.7,0.2,0.8, −0.5, −0.3, −0.6 >]}. 
(𝐺, ?̅?) = 
{[(𝑒1, 𝑝, 1), < 𝑢1, 0.3,0.5,0.7, −0.2, −0.3, −0.6 >, < 𝑢2, 0.5,0.2,0.3, −0.1, −0.2, −0.7 >], 
[(𝑒2, 𝑝, 0), < 𝑢2, 0.2,0.4,0.7, −0.2, −0.4, −0.5 >], 
                                          
[(𝑒1, 𝑞, 1), < 𝑢1, 0.6,0.3,0.5, −0.1, −0.2, −0.8 >, < 𝑢2, 0.6,0.2,0.3, −0.3 − 0.1, −0.4 >]}. 
Therefore  
(𝐻, ?̅?)(𝐺, ?̅?). 
3.5. Definition: Let  (𝐻, ?̅?) and (𝐺, ?̅?) be two bipolar neutrosophic soft expert sets over the 
common universe U. (𝐻, ?̅?) is said to be bipolar neutrosophic soft expert equal (𝐺, 𝐵), if 
(𝐻, ?̅?) = (𝐺, ?̅?) if and only if   
    ( ) ( )H e G eT u T u
     ( ) ( )H e G eI u I u
  ,    ( ) ( )H e G eF u F u
  , 
and 
   ( ) ( )H e G eT u T u
  ,    ( ) ( )H e G eI u I u
  ,    ( ) ( )H e G eF u F u
   
 ∀𝑒 ∈ 𝐴, 𝑢 ∈ 𝑈.   
3.6. Definition: NOT set of set parameters. Let 𝐸 = {𝑒1, 𝑒2, … , 𝑒𝑛} be a set of parameters. The 
NOT set of  E is denoted by ￢E = {￢𝑒1, ￢𝑒2 ,…, ￢𝑒𝑛} where  ￢ei = not ei, ∀ i=1,2,...,n. 
 
3.7. Example: Consider 3.2 example. Here ￢E={not cheap, not expensive} 
 
3.8. Definition: Complement of a bipolar neutrosophic soft expert set. The complement of a 
bipolar neutrosophic soft expert set (𝐻, ?̅?) denoted by (𝐻, ?̅?)𝑐 and is defined as  
(𝐻, ?̅?)𝑐=(𝐻𝑐,￢?̅?) where 𝐻𝑐 = ￢?̅? → 𝑃(𝑈) is mapping given by 𝐻𝑐(𝑢)= neutrosophic soft 
expert complement with  
𝑇𝐻𝑐(𝑢)
+ = 𝐹𝐻(𝑢)
+ , 𝐼𝐻𝑐(𝑢)
+ = 𝐼𝐻(𝑢)
+ , 𝐹𝐻𝑐(𝑢)
+ = 𝑇𝐻(𝑢)
+  
and 
𝑇𝐻𝑐(𝑢)
− = 𝐹𝐻(𝑢)
− , 𝐼𝐻𝑐(𝑢)
− = 𝐼𝐻(𝑢)
− , 𝐹𝐻𝑐(𝑢)
− = 𝑇𝐻(𝑢)
−  
3.9. Example: Consider the 3.2 Example. Then (𝐻, ?̅?) 𝑐 describes the “not price of the 
notebook” we have  
(𝐻, ?̅?) 𝑐 = {(￢𝑒1, 𝑝, 1), [< 𝑢2, 0.3,0.2,0.5, −0.3, −0.2, −0.5 >] 
                   [(￢𝑒1, 𝑞, 1), < 𝑢1, 0.5,0.3,0.6, −0.4, −0.1, −0.3 >],          
[(￢𝑒1, 𝑟, 1), < 𝑢2, 0.4,0.6,0.7, −0.3, −0.4, −0.2 >, < 𝑢3, 0.7,0.5,0.9, −0.1, −0.2, −0.3 >], 
[(￢𝑒2, 𝑝, 1), < 𝑢3, 0.6,0.9,0.7, −0.4, −0.3, −0.2 >], 
[(￢𝑒2, 𝑞, 1), < 𝑢1, 0.6,0.3,0.7, −0.5, −0.1, −0.3 >, < 𝑢2, 0.5,0.2,0.6, −0.3, −0.5, −0.6 >], 
[(￢𝑒2, 𝑟, 1), < 𝑢1, 0.5,0.2,0.6 − 0.6, −0.2, −0.4 >, < 𝑢3, 0.8,0.2,0.7, −0.3, −0.4, −0.1 >], 
[(￢𝑒1, 𝑝, 0), < 𝑢1, 0.7,0.5,0.3, −0.4, −0.2, −0.3 >, < 𝑢3, 0.3,0.6,0.5, −0.6, −0.3, −0.5 >], 
[(￢𝑒1, 𝑞, 0), < 𝑢2, 03,0.2,0.8, −0.3, −0.2, −0.7 >, < 𝑢3, 0.9,0.5,0.7, −0.7, −0.3, −0.5 >], 
[(￢𝑒1, 𝑟, 0), < 𝑢1, 0.6,0.7,0.4, −0.4, −0.3, −0.5 >], 
[(￢𝑒2, 𝑝, 0), < 𝑢1, 0.3,0.2,0.4, −0.3, −0.5, −0.4 >, < 𝑢2, 0.3,0.1,0.7, −0.6, −0.5, −0.1 >], 
[(￢𝑒2, 𝑞, 0), < 𝑢3, 0.2,0.4,0.3, −0.7, −0.4, −0.3 >], 
[(￢𝑒2, 𝑟, 0), < 𝑢2, 0.9,0.4,0.3, −0.8, −0.3, −0.5 >]}. 
3.10 Definition: Empty or Null bipolar neutrosophic soft expert set with respect to parameter. 
A bipolar neutrosophic soft expert set (𝐻, ?̅?) over the universe 𝑈 is termed to be empty or 
null bipolar neutrosophic soft expert set with respect to the parameter ?̅? if 
    ( ) ( ) 0H e G eT u T u
      ( ) ( ) 0H e G eI u I u
   ,    ( ) ( ) 0H e G eF u F u
   , 
and 
   ( ) ( ) 0H e G eT u T u
   ,    ( ) ( ) 0H e G eI u I u
   ,    ( ) ( ) 0H e G eF u F u
    
 ∀𝑒 ∈ ?̅?, 𝑢 ∈ 𝑈.   
In this case the null bipolar neutrosophic soft expert set (NBNSES) is denoted by  𝜙?̌̅?. 
3.11 Example: Let 𝑈 = {𝑢1, 𝑢2, 𝑢3} the set of three handbags be considered as universal set  
𝐸 = {𝑞𝑢𝑎𝑙𝑖𝑡𝑦 } = {𝑒1}  be the set of parameters that characterizes the handbag and let 
𝑋 = {𝑝, 𝑞} be a set of experts. 
 ?̌̅? = (NBNSES) =  {[(𝑒1, 𝑝, 1), < 𝑢1, 0,0,0,0,0,0 >, < 𝑢2, 0,0,0,0,0,0 >],  
                                        [(𝑒1, 𝑞, 1), < 𝑢1, 0,0,0,0,0,0 >, < 𝑢2, 0,0,0,0,0,0 >], 
                                                   [(𝑒1, 𝑝, 0), < 𝑢3, 0,0,0,0,0,0 >], 
                                                 [(𝑒1, 𝑞, 0), < 𝑢3, 0,0,0,0,0,0 >]}. 
Here the (NBNSES) (H, ?̅?) is the null bipolar neutrosophic soft expert sets. 
3.12 Definition: An agree-bipolar neutrosophic soft expert set (𝐻, ?̅?)1 over 𝑈 is a bipolar 
neutrosophic soft expert subset of (𝐻, ?̅?) defined as follow  
(𝐻, ?̅?)1 = {𝐻1(𝑢): 𝑢 ∈ 𝐸𝑋{1}}. 
 
3.13 Example: Consider 3.2. Example. Then the agree-bipolar neutrosophic soft expert set 
(𝐻, ?̅?)1 over 𝑈 is 
(𝐻, ?̅?)1 = 
{[(𝑒1, 𝑝, 1), < 𝑢1, 0.3,0.5,0.7, −0.2, −0.3, −0.4 >, < 𝑢3, 0.5,0.6,0.3, −0.3, −0.4, −0.1 >], 
[(𝑒1, 𝑞, 1), < 𝑢2, 0.8,0.2,0.3, −0.1, −0.3, −0.5 >, < 𝑢3, 0.9,0.5,0.7, −0.4, −0.1, −0.2 >], 
[(𝑒1, 𝑟, 1), < 𝑢1, 0.4,0.7,0.6, −0.6, −0.2, −0.4 >], 
[(𝑒2, 𝑝, 1), < 𝑢1, 0.4,0.2,0.3, −0.2, −0.3, −0.1 >, < 𝑢2, 0.7,0.1,0.3, −0.3, −0.2, −0.5 >], 
[(𝑒2, 𝑞, 1), < 𝑢3, 0.3,0.4,0.2, −0.5, −0.1, −0.4 >], 
[(𝑒2, 𝑟, 1), < 𝑢2, 0.3,0.4,0.9, −0.4, −0.3, −0.1 >]}. 
3.14 Definition: A disagree-bipolar neutrosophic soft expert set (𝐻, ?̅?)0 over U is a bipolar 
neutrosophic soft expert subset of (𝐻, ?̅?) defined as follow  
(𝐻, ?̅?)0 = {𝐹0(𝑢): 𝑢 ∈ 𝐸𝑋{0}}. 
3.15 Example: Consider 3.2 Example. Then the disagree-bipolar neutrosophic soft expert set 
(𝐻, ?̅?)0 over 𝑈 is 
(𝐻, ?̅?)0 =  {[(𝑒1, 𝑝, 0), < 𝑢2, 0.5,0.2,0.3, −0.5, −0.2, −0.3 >], 
[(𝑒1, 𝑞, 0), < 𝑢1, 0.6,0.3,0.5, −0.4, −0.2, −0.6 >], 
[(𝑒1, 𝑟, 0), < 𝑢2, 0.7,0.6,0.4, −0.3, −0.4, −0.5 >, < 𝑢3, 0.9,0.5,0.7, −0.2, −0.3, −0.5 >], 
[(𝑒2, 𝑝, 0), < 𝑢3, 0.7,0.9,0.6, −0.2, −0.3, −0.4 >], 
[(𝑒2, 𝑞, 0), < 𝑢1, 0.7,0.3,0.6, −0.3, −0.2, −0.4 >, < 𝑢2, 0.6,0.2,0.5, −0.3, −0.1, −0.4 >], 
[(𝑒2, 𝑟, 0), < 𝑢1, 0.6,0.2,0.5, −0.5, −0.3, −0.2 >, < 𝑢3, 0.7,0.2,0.8, −0.6, −0.2, −0.1 >]}. 
3.16 Definition: Union of two bipolar neutrosophic soft expert sets. Let  
                , ( ), ( ), ( ), , ( ), ( ) :, ,H e H e H e H e H e H eu T u I u F u T u I u F uH A A ue U         and 
                , ( ), ( ), ( ), , ( ), ( ) :, ,G e G e G e G e G e G eu T u I u F u T u I u F uG B B ue U         be two 
bipolar neutrosophic soft expert  sets.  Then their union is defined as: 
   
   
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3.17 Example: Let  (𝐻, ?̅?)  and (𝐺, ?̅?)  be two BNSESs over the common universe 𝑈 
(𝐻, ?̅?) =        
{[(𝑒1, 𝑝, 1), < 𝑢1, 0.2,0.5,0.8, −0.4, −0.3, −0.5 >, < 𝑢3, 0.2,0.6,0.5, −0.2, −0.1, −0.4 >],           
[(𝑒1, 𝑞, 1), < 𝑢1, 0.5,0.3,0.6, −0.2, −0.1, −0.3 >, < 𝑢2, 0.8,0.2,0.3, −0.2, −0.3, −0.1 >]} 
(𝐺, ?̅?) 
 = {(𝑒1, 𝑝, 1), < 𝑢1, 0.1,0.6,0.2, −0.3, −0.1, −0.4 >, < 𝑢2, 0.4,0.5,0.8, −0.1, −0.3, −0.5 >} 
Therefore  (𝐻, ?̅?) (𝐺, ?̅?) = (𝑅, 𝐶̅) 
(𝑅, 𝐶̅) = {[
(𝑒1, 𝑝, 1), < 𝑢1, 0.2,0.55,0.2, −0.4, −0.2, −0.4 >,
< 𝑢2, 0.4,0.5,0.8 − 0.1, −0.3, −0.5 >, < 𝑢3, 0.2,0.6,0.5, −0.2, −0.1, −0.4 >
] ,  
[(𝑒1, 𝑞, 1), < 𝑢1, 0.5,0.3,0.6, −0.2, −0.1, −0.3 >, < 𝑢2, 0.4,0.5,0.8, −0.1, −0.3, −0,5 >]}. 
3.18 Definition: Intersection of two bipolar neutrosophic soft expert sets. 
                , ( ), ( ), ( ), , ( ), ( ) :, ,H e H e H e H e H e H eu T u I u F u T u I u F uH A A ue U          and 
                , ( ), ( ), ( ), , ( ), ( ) :, ,G e G e G e G e G e G eu T u I u F u T u I u F uG B B ue U         be two 
bipolar neutrosophic soft expert  sets.  Then their intersection is defined as: 
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3.19 Example: : Let  (𝐻, ?̅?)  and (𝐺, ?̅?)  be two BNSESs over the common universe 𝑈 
(𝐻, ?̅?) =        
{[(𝑒1, 𝑝, 1), < 𝑢1, 0.2,0.5,0.8, −0.4, −0.3, −0.5 >, < 𝑢3, 0.2,0.6,0.5, −0.2, −0.1, −0.4 >],           
[(𝑒1, 𝑞, 1), < 𝑢1, 0.5,0.3,0.6, −0.2, −0.1, −0.3 >, < 𝑢2, 0.8,0.2,0.3, −0.2, −0.3, −0.1 >]} 
(𝐺, ?̅?) 
 = {(𝑒1, 𝑝, 1), < 𝑢1, 0.1,0.6,0.2, −0.3, −0.1, −0.4 >, < 𝑢2, 0.4,0.5,0.8, −0.1, −0.3, −0.5 >} 
Therefore  (𝐻, ?̅?) (𝐺, ?̅?) = (𝑅, 𝐶̅) 
(𝑅, 𝐶̅) = {[(𝑒1, 𝑝, 1), < 𝑢1, 0.1,0.55,0.8, −0.3, −0.2, −0.5 >]}. 
3.1. Proposition: If  (𝐻, ?̅?)  and (𝐺, 𝐵) are bipolar neutrosophic soft expert sets over 𝑈. Then  
i. (𝐻, ?̅?)  (𝐺, ?̅?) = (𝐺, ?̅?)(𝐻, ?̅?)   
ii. (𝐻, ?̅?)  (𝐺, ?̅?) = (𝐺, ?̅?)(𝐻, ?̅?)   
iii.((𝐻, ?̅?) 𝑐)𝑐 = (𝐻, ?̅?)  
iv.  (𝐻, ?̅?) 𝜙 = (𝐻, ?̅?),                           (𝐻, ?̅?) 𝜙 = 𝜙 
Proof: The proof is straightforward. 
4. Conclusion 
In this paper, we have introduced the concept of bipolar neutrosophic soft expert set which is 
more effective and useful and studied some of its properties. Also the basic operations on 
neutrosophic soft expert set namely complement, union and intersection have been defined. 
 
References 
[1] K. Atanassov, Intuitionistic fuzzy sets. Fuzzy Sets and Systems, 20  (1986) 87–96. 
[2] P. Bosc, O. Pivert, On a fuzzy bipolar relational algebra, Information Sciences, 219 
(2013) 1–16. 
[3] J. Chen, S. Li, S. Ma, and X. Wang, 𝑚-Polar Fuzzy Sets: An Extension of Bipolar 
Fuzzy Sets, The Scientific World Journal, (2014) 
http://dx.doi.org/10.1155/2014/416530. 
[4] H. D. Cheng and Y. Guo, A new neutrosophic approach to image thresholding, New 
Mathematics and Natural Computation, 4(3) (2008) 291–308. 
[5] Y. Guo and H. D. Cheng, New Neutrosophic Approach to Image Segmentation, Pattern      
Recognition, 42, (2009), 587–595. 
[6] A. Kharal, A neutrosophic multicriteria decision making method, New Mathematics & 
Natural Computation, 2013. 
[7] M. K. Kang and J. G. Kang, Bipolar fuzzy set theory applied to sub-semigroups with 
operators in semigroups. J. Korean Soc. Math. Educ. Ser. B Pure Appl. Math., 19/1 
(2012) 23-35. 
[8] K. M. Lee, Bipolar-valued fuzzy sets and their operations. Proc. Int. Conf. on Intelligent 
Technologies, Bangkok, Thailand  (2000) 307-312. 
[9] K. J. Lee, Bipolar fuzzy subalgebras and bipolar fuzzy ideals of BCK/BCI-algebras,  
Bull. Malays. Math. Sci. Soc., 32/3 (2009) 361-373. 
[10] P. Liu and Y. Wang, Multiple attribute decision-making method based on single-valued 
neutrosophic normalized weighted Bonferroni mean, Neural Computing and 
Applications, 25 7/8 (2014)  2001-2010. 
[11] P. Liu L. Shi, The generalized hybrid weighted average operator based on interval 
neutrosophic hesitant set and its application to multiple attribute decision making, 
Neural Computing and Applications, 26 /2 (2015) 457-471. 
[12] P. Majumdar and S.K. Samanta, On similarity and entropy of neutrosophic sets, J. 
Intell. Fuzzy Syst. 26/3 (2014) 1245–1252. 
[13] S.K.Majumder, Bipolar Valued Fuzzy Sets in Γ-Semigroups, Mathematica Aeterna, 
2/3 (2012) 203 – 213. 
[14] S.V. Manemaran B. Chellappa, Structures on Bipolar Fuzzy Groups and Bipolar 
Fuzzy D-Ideals under (T, S) Norms, International Journal of Computer Applications, 
9/12, 7-10. 
[15] J.J. Peng, J.Q. Wang, J. Wang, H.Y. Zhang and X.H. Chen, Simplified neutrosophic 
sets and their applications in multi-criteria group decision-making problems, Int. J. Syst. 
Sci. (2015) DOI:10.1080/00207721.2014.994050.  
[16] R. Sahin and A. Kucuk, Subsethood measure for single valued neutrosophic sets, 
Journal of Intelligent and Fuzzy Systems, (2014)  DOI: 10.3233/IFS-141304. 
[17] F. Smarandache, A Unifying Field in Logics. Neutrosophy : Neutrosophic Probability, 
Set and Logic, Rehoboth: American Research Press,1999. 
[18] D.A. Molodtsov, Soft set theory-first results,Computers and Mathematics with 
Applications, 37 (1999) 19-31. 
[19] P. K. Maji, A. R. Roy and R. Biswas, Soft set theory, Computers and Mathematics 
with Applications, 45(4-5): 555 – 562, 2003. 
[20] P.K. Maji, Neutrosophic soft set, Computers and Mathematics with Applications,45 
(2013) 555-562 
[21] S. Alkhazaleh, A. R. Salleh and N. Hassan, Fuzzy parameterized interval- valued 
fuzzy soft set, Applied Mathematical Sciences, 5(67): 3335-3346, 2011. 
[22] S. Alkhazaleh and A. R. Salleh, Soft expert sets, Advances in Decision Sciences, 
2011(2011) 15 pages. 
[23] Şahin, M., Alkhazaleh, S., & Uluçay, V. (2015). Neutrosophic soft expert sets. 
Applied Mathematics, 6(01), 116. 
[24] Broumi, S., & Smarandache, F. (2015). Single valued neutrosophic soft expert sets and 
their application in decision making. Journal of New Theory, 3, 67-88. 
[25] Broumi, S., & Smarandache, F. (2015). Possibility Single Valued Neutrosophic Soft 
Expert Sets and Its Application In Decision Making. Journal of New Theory, 4, 06-29. 
[26] Broumi, S., Mumtaz, A., & Smarandache, F. (2015). Mappings on Neutrosophic Soft 
Expert Sets. Journal of New Theory, 5, 26-42. 
[27] Deli, I., Ali, M., & Smarandache, F. (2015, August). Bipolar neutrosophic sets and 
their application based on multi-criteria decision making problems. InAdvanced 
Mechatronic Systems (ICAMechS), 2015 International Conference on (pp. 249-254). 
IEEE. 
 
